Bioluminescence imaging of calcium oscillations inside intracellular organelles.
Ca(2+) oscillations inside intracellular organelles are important for regulation of functions such as gene expression at the nucleus, respiration at mitochondria or protein processing at the endoplasmic reticulum. Targeted aequorins are excellent calcium probes for subcellular analysis, but single-cell imaging has proven difficult because of low light yield. Here we describe a procedure that combines virus-based expression of targeted aequorins with photon-counting imaging. This methodology allows real-time resolution of changes of cytosolic, mitochondrial or nuclear Ca(2+) signals at the single-cell level.